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Abstract
Background: Patients with hypertension in the community frequently fail to meet treatment goals. The optimal
way to organize and deliver care to hypertensive patients has not been clearly identified. The powerful on-board
computing capacity of mobile devices, along with the unique relationship individuals have with newer technologies,
suggests that they have the potential to influence behaviour. However, little is known regarding the views and
experiences of patients using such technology to self-manage their hypertension and associated lifestyle behaviours.
The aim of this study was to explore patients’ views and experiences of using technology based self-management
tools for the treatment of hypertension in the community.
Methods: This focus group study was conducted with known hypertensive patients over 45 years of age who were
recruited in a community setting in Ireland. Taped and transcribed semi-structured interviews with a purposeful sample
involving 50 participants in six focus groups were used. Framework analysis was utilized to analyse the data.
Results: Four key inter-related themes emerged from the analysis: individualisation; trust; motivation; and communication.
The globalisation of newer technologies has triggered many substantial and widespread behaviour changes within
society, yet users are unique in their use and interactions with such technologies. Trust is an ever present issue in terms
of its potential impact on engagement with healthcare providers and motivation around self-management. The
potential ability of technology to influence motivation through carefully selected and tailored messaging and to
facilitate a personalised flow of communication between patient and healthcare provider was highlighted.
Conclusions: Newer technologies such as mobile devices and the internet have been embraced across the globe
despite technological challenges and concerns regarding privacy and security. In the design and development of
technology based self-management tools for the treatment of hypertension, flexibility and security are vital to allow
and encourage patients to customise, personalise and engage with their devices.
Background
Newer technologies such as mobile devices and the
internet are ubiquitous in modern society. They have led
to many examples of mass behaviour change in relation
to everyday tasks such as banking, shopping, commu-
nication and information gathering. Health related be-
haviour change driven by such technologies is a more
recent phenomenon yet has grown exponentially in
recent years with downloads for health and lifestyle re-
lated Mobile Applications or “Apps” expected to exceed
25 billion in 2015 and 50 billion in 2017 [1]. Hyperten-
sion is an important public health problem in terms of
associated stroke and cardiovascular events. However,
blood pressure goals are achieved in only 25–40 % of the
patients who take antihypertensive drug treatment [2, 3],
which is something that has remained relatively un-
changed for the last 40 years [4]. The most recent
Cochrane review of non-pharmacological interventions
to control blood pressure confirms the benefit of self-
monitoring, organisation interventions and appointment
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reminder systems [5]. Indeed, use of self-monitoring of
blood pressure by patients and professionals has gained
popularity and is now recommended in certain patients
in national and international guidelines [6] while meta-
analyses of randomised trials on the subject suggest a
benefit in terms of mean blood pressure and blood
pressure control [7, 8]. It is evident that such non-
pharmacological interventions to improve control of
blood pressure can be organised and facilitated by newer
technologies, particularly mobile devices such as smart-
phones, 1.25 billion of which were sold to end users in
2014 [9]. In addition, the powerful on-board computing
capacity of mobile devices, along with the unique rela-
tionship individuals have with newer technologies, sug-
gests that they have the potential to influence behaviour.
The potential of technology generally, and mobile de-
vices in particular, to influence human behaviour is due
to the strong attachment people have to their mobile de-
vices, the multi-use capability of such devices and the
fact that they are carried wherever they go [10]. People
tend to interact with, or check, their mobile devices
regularly and this repeated reviewing or ‘checking habit’
is reinforced by immediate visible information, rewards
and in some cases entertainment in a “gaming” environ-
ment [11]. This has the potential to encourage and facili-
tate the individual patient to use technology to improve
and manage their health on an ongoing basis. In relation
to self-management, there is some emerging evidence
that mobile devices are effective in promoting physical
activity [12, 13] and some evidence about patient per-
spectives and the mechanisms by which these applica-
tions might promote behaviour change has also emerged
[14]. However, little is known regarding the views and
experiences of patients using such technology to self-
manage their own hypertension and associated lifestyle
behaviours. The aim of this qualitative study was to ex-
plore patients’ views and experiences of using technol-
ogy based self-management tools for the treatment of
hypertension in the community.
Method
Recruitment of interview participants
This qualitative study was conducted with known hyper-
tensive patients over 45 years of age who were recruited
in a community setting in Ireland. Patients were re-
cruited through a snowballing technique [15] which
sought to identify a purposeful sample of patients with
hypertension of varying ages; gender; socioeconomic sta-
tus; geographic location (rural and urban); employment
(working and not working or retired); time of diagnosis
(within past 12 months and longer); on and not on
medication; with and without multimorbidity; and those
of high, medium and low technology literacy (Table 1).
Even though hypertension has not been shown to be a
gender sensitive issue, there is evidence that the use of
technology can be quite gender specific [16]. Therefore
groups were segmented into single gender to facilitate a
free-flowing discussion particularly in relation to use of
technology [17]. As is commonplace in qualitative re-
search, an iterative approach was taken in order to be
responsive to, and incorporate, findings from the data as
they emerged [18]. Recruitment continued until data
saturation was reached, at the point where new data col-
lection did not shed any further light in this issue in-
vestigation [19] and no new themes emerged. Ethical
approval was granted by the Clinical Research Ethics
Committee, Galway University Hospitals (reference
number CA 1220; 26th February, 2015) and all partici-
pants provided written informed consent.
Table 1 Focus group sampling characteristics
Group 1 Males, 45–60 years; urban; mix of working and not working or retired; range of when diagnosed with hypertension (< and >12 months);
mix of those who take medication and those who don’t; some with other medical conditions, some without; mix of those with medical
card and those without; mix of participants of high, medium and low technology literacy.
Group 2 Females, 60+ years; urban; mix of working and not working or retired; range of when diagnosed with hypertension (< and >12 months);
mix of those who take medication and those who don’t; some with other medical conditions, some without; mix of those with medical
card and those without; mix of participants of high, medium and low technology literacy.
Group 3 Females, 45–60 years; rural; mix of working and not working or retired; range of when diagnosed with hypertension (< and >12 months);
mix of those who take medication and those who don’t; some with other medical conditions, some without; mix of those with medical
card and those without; mix of participants of high, medium and low technology literacy.
Group 4 Males, 60+ years; rural; mix of working and not working or retired; range of when diagnosed with hypertension (< and >12 months); mix
of those who take medication and those who don’t; some with other medical conditions, some without; mix of those with medical card
and those without; mix of participants of high, medium and low technology literacy.
Group 5 Males, 60+ years; urban; mix of working and not working or retired; range of when diagnosed with hypertension (< and >12 months);
mix of those who take medication and those who don’t; some with other medical conditions, some without; mix of those with medical
card and those without; mix of participants of high, medium and low technology literacy.
Group 6 Females, 45–60 years, rural mix of working and not working or retired; range of when diagnosed with hypertension (< and >12 months);
mix of those who take medication and those who don’t; some with other medical conditions, some without; mix of those with medical
card and those without; mix of participants of high, medium and low technology literacy.
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Focus groups
The topic guide focus group questions were developed by
reviewing other qualitative research exploring use of tech-
nology in the management of hypertension and behaviour
change to develop a sense of what questions might elicit
the most informative answers. These were then discussed
with the research team and lay technology users to decide
what questions would most thoroughly explore the partic-
ipants’ experiences. The participants were consented for
interview, audio recording and use of anonymous quota-
tions. The focus groups were held in a neutral venue and
were conducted by qualitative researchers who were inde-
pendent of the study research team. The final topic guide
is described in Table 2 and included exposure to a web-
based concept for self-management of blood pressure
(Fig. 1). To enhance reliability, all interviews were
recorded and transcribed verbatim by an independent
professional transcriber and the audio files and transcrip-
tions were compared [20].
Analysis
The five stages of the Framework Process were followed
in the examination of the qualitative data which included
familiarization, thematic framework identification, index-
ing, charting, mapping and interpretation [21]. Coding
was conducted with another researcher from a different
professional background for inter-coder reliability [22].
To heighten reflexivity, four members of the research
team, (a nurse, a general practitioner, a clinical engineer
and a psychologist) reviewed all the data and contri-
buted to the thematic analysis [23]. NVivo 10 software
[24] was used to organize and code the transcripts to
facilitate the analysis and comparison of relationships
between the coded ideas [25].
Results
Participants
In total, 237 participants were screened and 57 were
asked to take part in the focus group interviews, of
which 50 (88 %) agreed, consented and participated. The
focus group sampling characteristics are described in
Table 1. Interviews were semi-structured and were con-
ducted by one researcher with the addition of a second
researcher for quality control purposes. Participant char-
acteristics are shown in Table 3.
Key themes
The themes that emerged from the data were classified






The first major theme that emerged from the qualitative
focus group data was the theme of “individualisation”.
This refers to many different aspects of the patient’s
Table 2 Interview topic guide
The focus group began with an introduction on the study with some
background information provided about high blood pressure (with the
term hypertension being introduced and defined) and self-management
1. Where did you hear about the study—did you volunteer or were
you recruited?
2. What was your initial reaction when you were asked to join?
3. Were you looking forward to it and why? (If not, why not?)
4. When was your hypertension diagnosed and how is it managed?
5. Do you know a lot about hypertension and if so, where have you
found out this information?
6. What do you do yourself to manage your hypertension?
7. Do you use technology such as mobile phones, the internet, Apps in
your everyday life?
8. How do you find working with such technology?
9. Do you find such technologies useful and if so for what?
10. Do you have concerns or difficulties in your use of technology in
your everyday life?
11. Do you use such technologies in your everyday life for managing
your health? (examples: physical activity tracking, medication
reminder, diet tracking and advice?)
12. Do you use such technologies in your everyday life specifically for
managing your hypertension?
13. Did you have any other strategies besides technology for managing
your hypertension?
14. How did you feel about letting people around you know that you
were trying to manage your hypertension?
15. Would you be interested in being part of an online or face to face
forum with other people with hypertension to share tips, and
motivate and help each other?
16. Is there anything else that you think would be helpful or motivating
to you in managing your hypertension?
17. You are now going to be shown an example of a web-based tool
(Fig. 1) which would be available on your mobile device or
computer which is being designed to help people manage their
own hypertension. What is your initial reaction to such a tool?
18. Are there aspects of the tool that you would find useful and you
might use?
19. Are there aspects of the tool that you would definitely not be
interested in?
20. Why do you think such a tool might be useful to you?
21. Would you have any concerns about using such a tool?
22. What is the best thing about this tool?
23. What improvements would you like to see to the tool to improve
its benefits?
24. Would you consider using social media i.e. Facebook or Twitter etc.
to discuss your hypertension?
25. What role will managing your hypertension play for you in that
future?
26. Are there any further issues you would like to discuss?
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approach to the management of their hypertension spe-
cifically and their health generally. Firstly, patients had
developed distinct approaches to knowledge gathering
and knowledge generation in relation to their hyperten-
sion specifically and their health generally.
“So you have to make your way through seeing what is
right and what is wrong and I would be of the
impression that if something is said maybe 3 or 4
times on different websites then there is a certain logic
that might be correct you know. So I will follow down
that line in my line of thinking until something else
proves what I am seeing there.”
“It is an app….it just comes up… it is actually on my
e-mails …….but it is amazing what you get from it….so
many different things that you could take from that
you know ….. I gave up cigarettes and it gives you all
different things.”
Secondly, they demonstrated very different approaches
to health-seeking behaviour.
“I see the guy every 6 months and I don’t worry about
it until then right….”
“About 3 or 4 years ago there I went to the doctor
just as part of a general check-up and he said
your blood pressure is border line. So at that stage
I kind of decided o.k. there is history of diabetes in
the family as well so I was kind of conscious of
that as well. So in that respect then I started doing
more exercise, dropped a bit of weight and I more
or less cut out the alcohol as well, changed the food
I was eating.”
Fig. 1 Web-based “Dashboard” concept used in focus group discussion
Table 3 Characteristics of focus group participants n = 50
Characteristic
Mean age, years (range) 59 (46–73)
Female, n (%) 25 (50)
Medical Card, n (%) 26 (52)
Urban, n (%) 24 (48)
Technology literacy
Internet at home, n (%) 49 (98)
Smartphone, n (%) 47 (94)
Email on phone, n (%) 43 (86)
Downloaded apps previously, n (%) 44 (88)
Clinical characteristics
Taking medication 29 (58)
Multimorbidity 25 (50)
Glynn et al. BMC Family Practice  (2015) 16:119 Page 4 of 10
Thirdly, they described often quite singular approaches
to how they managed their chronic disease or diseases
as well as general measures in lifestyle and risk factor
reduction, which did involve at times rejecting or not
complying with medical advice.
“And then they were talking about walking helping the
blood pressure….I’d only kind of have been diagnosed
with it…I wasn’t that long on the medication …… so I
came off it and went walking….and I’ve haven’t told
the doctor yet …”
“It is difficult because it is not something I am
particularly conscious about. Because there is little or
no symptoms it is not something that you would be
thinking about so the fact that you are on pills for it
even puts you in a position where you kind of forget
about it totally because you assume that the pill is
keeping it under control. So I would hate for instance
to know what my blood pressure was at any given
moment sort of thing you know. I would be going oh
my God my blood pressure is up…..”
Trust
The second major and interrelated theme was the issue
of “trust”, as this underpinned many of the interactions
that individual patients had with their healthcare pro-
vider, their healthcare tools including medication and
their healthcare information. The traditional paterna-
listic model and doctor-centred approach to the inter-
action with the healthcare professional appeared to be
very much based around the principle of trust.
“It is almost like you want to forget about it and just
get on with your life and trust that the pills that you
are taking are controlling it. So going to the doctor
every so often and him taking my blood pressure and
it being o.k. that’s fine by me I don’t really want to
know any more about it.”
“…there is something psychological about going to the
doctor….somebody telling you… I wouldn’t trust (my
blood pressure) for 6 months without going to the doctor.”
This approach suited many patients, while others de-
scribed examples of this trust breaking down or feelings
of vulnerability in relation to the conventional tools of
the medical approach such as medication itself or the
patient-healthcare provider consultation.
“My doctor recommended that I get one (a blood
pressure monitor) and the week after I was going to
the consultant and I said what do you think of this
and he said you would be stressed doing it.”
“When I was taking the blood pressure on my own
monitor at home…. I would bring them into to
(my doctor) to give him an idea…….. I kind of got the
impression that it was kind of, well I’m taking it now
here and this is the right one, you know.”
Many examples of alternative strategies used to cope
or to replace the conventional tools of the medical ap-
proach were also described such as home monitoring.
“I don’t know if my blood pressure is high or low I
have no idea so all I was trying to do was understand
because I knew every time I went to the doctor it was
up because as soon as you see the doctor you go….he’s
taking out the blood pressure thing he is going to say it
is up…. so by doing it in a more relaxed setting at
home I just wanted to see would it be different and it
was. It was substantially different and it appeared to
be much lower than every time I went to the doctor.”
These strategies often involved other sources of infor-
mation and advice such as other perceived “experts” or
expert patients; tools for self-management such as home
blood pressure monitoring and web-based information
sources However, the most common concern described
in relation to these alternative strategies was the issue of
trust. This centred on concerns about accuracy of informa-
tion on the internet, security of data and data transfer and
accuracy of “off the shelf” technology such as blood pres-
sure monitoring machines or smartphone applications.
“We all have doubts about the quality of the
information we are getting so we are looking for
something with real good quality verifiable information
that is easy to gather but it is actually exact.”
“And you have the mobile testing clinics and they have
got a result in there and then I have gone to the doctor
and the results are relatively different so you often
wonder.”
One of the most surprising and striking trust issues
came in relation to the patient’s own beliefs around
engagement and effectiveness. Many patients openly
doubted their own ability to engage in behaviour change
but this became understandable in light of the lack of
belief that they placed in the effectiveness of lifestyle
change to improve their chronic disease status or their
health and well-being.
“…no matter how much walking and exercising you do
and low salt food you eat your going to end up still
having high blood pressure so you have to have
medication for the rest of your life and that’s it.”
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Motivation
The third major theme described the issue of “motivation”,
particularly in relation to patient self-management. It be-
came obvious that motivation was multi-factorial and was
made up of separate building blocks which were inter-
dependent and sometimes sequential in their relationship
to one another. Patient’s level of knowledge and ability to
generate knowledge for themselves affected their attitude
to their condition.
“My mother died of a stroke in her 70’s, so it was in the
family, so actually what I did was I saw a blood
pressure monitor and I bought it, and I discovered (my
high blood pressure) myself, and I went to my GP and
he told me that it was only, not to worry about it but it
started going up…I was exercising quite a bit and I
wasn’t over weight really, at the time, so he put me on
medication then, because of the history…the medication
did the trick really. But I take my own blood pressure
all the time you know….I would I take it (my blood
pressure) once a week at least….I could take mine at
home now…and you go up to (my doctor) and it’d be
higher…… so, it’s difficult like, you know, you’d have to
get an average over the day, you know.”
This attitude was often based on a perception of risk
which appeared to influence the timing and frequency of
their health seeking behaviour and their active engage-
ment with self-management.
“So it is just a change of lifestyle I don’t always stick to
it but … my Dad had stroke in his early 60s so things
like that you eventually start thinking about it well it’s
not too far away do you know what I mean.”
It is possible to distil this concept into the following
statement: knowledge and attitudes predicted motiv-
ation, motivation predicted intention and intention then
predicted behaviour.
“Well it’s once a week now I (measure my blood pressure),
I was doing it I had actually a chart because I done it
for the 3 weeks, and I could see it coming right down,
and down, and down, and feel myself getting better, so
this is why I’m really chuffed now, because for years I
haven’t felt really good and now I feel great.”
This could be described as a process of “action-planning”,
where the potential advantages of newer technologies
were evident in their ability to create the building blocks
described above.
“You can look back at it and it gives you motivation it
can help. There are mornings you will wake up in the
morning and you will look at your tablet and you don’t
even want to take them. You just look at them and you
go I am sick of this. But you do and then I suppose if you
do yourself a small plan you are achieving it and then
that gives you motivation and stuff.”
Patients described a continuous journey of success and
failure where helpful aspects of technology such as infor-
mation, feedback, reward systems and automaticity were
attempting to embed new habits in relation to self-
management.
“My GP then sent me to a dietician that time, that
was helpful as well you know, kept to that for about a
year or two or three and I wandered away from it
again….the information on high blood pressure, again
I would go to the internet to remind myself about it,
you know, the only thing I’ve kept good at is the low
intake of salt you know.”
“Because of, my good lifestyle has gone fallen by the
wayside..… and you know I’m travelling a lot and …. I
know its am, so you know yourself, it’s getting yourself
back in to it something, I bought a bicycle I haven’t
collected it yet.”
The concept of “two steps forward and one step back”
was also described frequently which recognised the fact
that there were many factors that could interrupt or dis-
turb an action plan and thus “coping” or “contingency
planning” was an important ability in self-management.
“I suppose things like holidays and Christmas and
that. They are the times that people wouldn’t be
watching what they eat or drink and things like that.
You would be less conscious of it and you would tend
to take your foot off the pedal a bit you know. But
then you try and make up for it. As I said when
everybody else is over indulging its hard sometimes to
stick to that regime you know.”
Communication
The importance of communication as the basis of the
relationship between the healthcare provider and patient
was widely recognised.
“I get my GP to check it, he checks it every 6 months
for me. But I also have a first aid doctor at work as
well he is very good and he will do it voluntarily.
Every month or so you know.”
“Another source for me would be pharmacists. He
encouraged me to borrow his for a week and chart it
and bring it back to him and he looked at it and he said
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that is high that is low or that’s ok there is your pattern
keep taking the tablets. So I did but more so than just
relying on the doctor. You see the pharmacist more often
then you see the doctor.”
Many other sources of communication were also de-
scribed as influencing the patients approach to their
hypertension specifically and their health generally. These
included information from the internet, medical devices
and advice and feedback from peer groups and family
members.
“I have the Web MD. It just sends you an update
every day, it is like a front page of their site would
come up every day….there is a search site on the
site and you can just tap in if you were looking for
information anything from as I said change of life
or giving up cigarettes or high blood pressure or
anything at all.”
However, a need for personalised communication from
a reliable source be it doctor, nurse, pharmacist or peer
was also described:
“And make it relative because when you come away
from the doctor the first time you know your
(blood pressure) figure. I know over time we can
lose interest in the figures because we take the
tablets and guess what it is not that interesting
anymore. But when you go in those first few times
we all knew the figure.”
“Calibrate it….if you do this you are likely to bring
your blood pressure down to that. I am not sure if that
is a simple thing that can be done, but some sort of
rough guide into what’s what.”
The potential for technology to remove the need for,
replace or facilitate communication between these differ-
ent sources was also described.
“The thing is when I got my bloods done last week. I
get them done very early in the morning so the nurse
said ok we will send them out in the post and I said
no send them back by e-mail….”
The traditional model or one-way flow of information
from healthcare provider to patient was challenged with
the ability of technology to provide, store and create a
two-way flow of communication also suggested.
“I don’t think the Doctor would be very impressed
with me…having all the information kind of like,
you know….I wouldn’t see her to be happy to be
getting a report sent to her. I just have a feeling
that she would feel that she was being undermined,
you know, I just, you know I would.”
The potential of technology to improve the quality and
variety of information received was recognised in ad-
dition to facilitating the flow of information back to the
healthcare provider.
“So I would like to be able to …screen save it ….scan
it…and save it and bring it up and show it to
(my doctor)….”
It was felt that this potential created the possibility of
fundamentally changing health seeking behaviour if care-
fully selected and tailored messaging was used:
“If you got a text on a Monday, Wednesday and a
Friday, did you take your “A..B..C” today or whatever
you know, that’s it, like simple, did you exercise today
question mark and you could put in “yes” …it has to
be individually tailored.”
Discussion
Summary of main findings
Health related behaviour change driven by technology is
a relatively recent phenomenon, but appears to have the
potential to positively transform, in a unique way, user’s
self-management of hypertension and other lifestyle
behaviours. The data from this study suggests that in
design and development of interventions to enhance
self-management of hypertension and lifestyle behaviour,
it is vital to not take a “one size fits all” approach. Ra-
ther, it is important to build in enough flexibility in the
system or intervention to facilitate and indeed encourage
individual patients to tailor, personalize and prioritise
their approaches to self-management. In addition, the
issue of “trust” was striking in terms of how it under-
pinned many of the interactions that individual patients
had with their healthcare provider, their healthcare tools
including medication and their healthcare information.
Fundamentally, this absence or lack of trust seems to be
an ever present issue in terms of its potential effect on
engagement with healthcare providers and motivation
around self-management. Therefore, in relation to the
introduction of a new technology or platform for en-
gagement, it is crucial that every effort is made to allevi-
ate patient concerns in this area and create confidence
quickly in terms of quality and security. Meanwhile, the
multi-factorial and complex nature of motivation was
elucidated as was the potential ability of technology to
provide information, feedback, reward systems and auto-
maticity which could embed new habits in relation to self-
management. The potential for technology to facilitate a
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personalised flow of communication between patient and
healthcare provider was recognised as was the ability of
technology to contribute to a hierarchy of motivation
through carefully selected and tailored messaging.
Comparison with existing literature
Employing theories applicable to health behaviour change
can support efforts to harness technologies to promote
lifestyle change [26]. However, investigation of the interac-
tions between users and such persuasive technologies re-
quires much greater elucidation. The identification of the
person’s needs and the integration of their personal goals
have been shown to be important for initiating and exe-
cuting the change process. This individualisation is also
important due to differences in health seeking behaviours
that are well evidenced in the research literature. Miller
characterises people as either “monitors” or “blunters” in
the face of perceived threats to their health [27]. Monitors
are highly attentive and sensitized, and tend to amplify
threats, whereas blunters avoid and minimize the same
threats. Understanding the effects of individual coping
styles on patient adaptation can help physicians increase
compliance. Health behaviour change interventions are
more effective when they are grounded in psychological
theory and draw upon behaviour change techniques.
Health behaviour and self-care requires active decision
making and self-regulation. It has been recommended that
interventions should include behaviour change tech-
niques, and also clearly define these techniques. For ex-
ample, the COM-B model of behaviour change includes
the necessity of three components in order for behaviour
change to occur, namely: opportunity, capability, and mo-
tivation [28]. In this system, capability can influence mo-
tivation and behaviour, and behaviour can also influence
both of these factors which was also illustrated in the data
from this study. Our study has provided some data around
the key issues for patients in relation to the use of such in-
novations for chronic disease management and lifestyle
change. The issue of trust which our data has highlighted
is perhaps one reason for the relative success of nurse and
pharmacist interventions in the management of high
blood pressure [29] as generally, patients will have been
interacting with these individuals over a long periods of
time and will have built up high levels of trust with them
as a result. This, in turn, is likely to lead to higher levels of
engagement with the medical advice provided. The build-
ing blocks evident in our data around motivation towards
behaviour change contain many of the elements already
described in the literature as the “know-check-move” ef-
fect (Fig. 2) [14]. This describes how technology can affect
lifestyle behaviour change in a transformational way. The
adoption of new technology is also not just dependent on
motivation to change a lifestyle or behaviour. In tra-
ditional technology acceptance models, factors such as
previous technology experience, social support and per-
ceived usefulness significantly influence whether a poten-
tial user adopts a technology. Telling somebody that a
technology will benefit them does not necessarily mean
they will perceive it that way. This is particularly true if
they have limited (or negative) previous experience with
similar technology or do not receive continued support
from social peers when using and learning the new tech-
nology [30]. As changes in technology become more fluid
and competition in the App market increases, factors such
as perceived ‘ease of use’ and perceived complexity are
having a greater influence on technology adoption [31].
This factor becomes particularly important when dealing
with older adults, a population group who lag behind the
general population in terms of technology adoption.
Greater demands on sensory, cognitive and psychomotor
capabilities can lead to immediate rejection of a tech-
nology, particularly those with challenging interfaces [32].
This rejection can occur within minutes of using a tech-
nology for the first time [33]. Therefore when designing
technology which requires high levels of interaction be-
tween user and interface, designers must ensure that the
demands of the interface do not exceed the capabilities of
the user. The most effective way to achieve this is to apply
structured human centred design cycles which involve the
end user at different stages in the development process,
through the use of usability testing techniques such as
focus groups, use case analyses, inspections and struc-













Fig. 2 The “Know-Check-Move” effect
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the development of websites, mobile apps and physical de-
vices for blood pressure management. Helpful aspects of
technology such as information, feedback, reward systems
and automaticity have the potential to embed new habits
in relation to self-management. However, patients de-
scribe a continuous journey of success and failure in their
relationship with newer technologies. It may be that the
timing of such interventions is critical and their effect
most significant in certain cohorts of patients such as
newly diagnosed patients, or those with poor concordance
or sub-optimal control.
Strengths and limitations
This study provides original data regarding patients’ views
and experiences of using innovative technologies for the
promotion of behaviour change and self-management
around hypertension. Additional strengths of this study
included the number of focus groups (n = 6), the total
number of participants (n = 50) and the comprehensive
sampling procedure. This was felt to be a pragmatic and
‘real life’ exploration of the use of this technology in a real-
istic setting which should improve external validity of the
study data. Reflexivity was heightened by the multidiscip-
linary research team reviewing the data, but this may also
be seen as a limitation as they may have taken a different
emphasis from that of an independent observer. In
addition, the sampling frame limited participants to hyper-
tensive patients so data may be different in the context of
the challenges of other chronic diseases such as diabetes
or cardiovascular disease.
Conclusions
Newer technologies such as mobile devices and the
internet have been embraced across the globe despite
technological challenges and concerns regarding privacy
and security. This process has triggered many substantial
and widespread behaviour changes within society. Des-
pite this users are very individual about their use and
interactions with such technologies. This study has dem-
onstrated that technology has the potential to trigger a
complex yet engaging behavioural change process for pa-
tients for the management of hypertension, hence enab-
ling individuals to take ownership of their own health and
healthcare at a time and place of their own choosing. Even
in terms of the same chronic disease (hypertension) and
similar risk factors (smoking, alcohol, obesity, exercise),
patients develop very individual approaches to prioritisa-
tion which often depended on personal or contextual fac-
tors rather than disease specific factors. These individual
differences further serve to highlight the importance of
identifying the patient’s profile of barriers to action, and
then being able to tailor the intervention approach ac-
cordingly. In addition, due to the novel nature of the tech-
nology, it can provide a neutral space in which patient and
healthcare provider can discuss and negotiate a manage-
ment plan around often challenging issues such as con-
cordance, sub-optimal control and lifestyle change. The
flexibility and inherent motivational ability of newer tech-
nologies seems to have the potential to respond and im-
prove the ability of patients to cope with the vagaries of
normal life thus leading to an increase likelihood of sus-
tained behaviour change. In relation to episodes of dis-
engagement, the presence of such a platform on a mobile
device means that the potential for re-engagement is only
a “click” or a “swipe” away. This is particular true if
patients have quality information at their fingertips which
is tailored, personalized and prioritised by the patient
themselves.
Abbreviations
App: Application; NVivo: Qualitative data analysis software; GP: General
Practitioner or family doctor; WebMD: Website for medical information and
diagnosis; Email: Electronic mail; COM-B: “Capability, Opportunity, Motivation
and Behaviour” model of behaviour change.
Competing interests
LG is the lead author of the Cochrane review of non-pharmacological
interventions to improve blood pressure control. He has received supports
(grants, unrestricted funding, consultancy funding) from the Health Research
Board, the European Union and A. Menarini in the past 3 years. All other
authors declare that they have no competing interests and specifically that
they have no previous or ongoing interest, financial or otherwise, in the
technology application described in the study.
Author’s contributions
LG conceived the study and MC, JW, PH, RH and DH participated in the
design of the study. LG, MC and PH were responsible for data collection and
initial analysis. JW and RH contributed to further analysis and interpretation
of the data. LG prepared the first draft of the manuscript with subsequent
input from all other authors. All of the authors reviewed and revised the final
version of the manuscript and gave final approval for the version to be
published. LG is the study guarantor and affirms that the manuscript is an
honest, accurate, and transparent account of the study being reported; that
no important aspects of the study have been omitted.
Acknowledgments
The authors would like to acknowledge Angela Healy and Susannah Hewson
for preparation and organisation of the focus group data collection; staff of
the Department of General Practice at the National University of Ireland,
Galway where the study was coordinated; the study collaborators in the
School of Psychology, NUI Galway; and all the study participants. This study
was supported in part by funding from A. Menarini. The funder had no role
in the design and conduct of the study; collection, management, analysis
and interpretation of the data; preparation, review, or approval of the
manuscript; and decision to submit the manuscript for publication.
Author details
1Discipline of General Practice, School of Medicine, National University of
Ireland, Galway, Ireland. 2Discipline of Psychology, National University of Ireland,
Galway, Ireland. 3Clinical Research Facility, National University of Ireland, Galway,
Ireland. 4College of Engineering & Informatics, National University of Ireland,
Galway, Ireland. 5Centre for Rural Health, University of Aberdeen, Inverness,
Scotland.
Received: 6 May 2015 Accepted: 28 August 2015
References
1. Statista. http://www.statista.com/topics/1002/mobile-app-usage/. 2015 [cited
2015 29/04/2015].
Glynn et al. BMC Family Practice  (2015) 16:119 Page 9 of 10
2. Chobanian AV. Control of hypertension - an important national priority.
N Engl J Med. 2001;345:534–5.
3. Burnier M. Blood pressure control and the implementation of guidelines in
clinical practice: can we fill the gap? J Hypertens Suppl. 2002;20:1251–3.
4. Wilber J, Barrow J. Hypertension: a community problem. Am J Med.
1972;52:653–63.
5. Glynn LG, Murphy AW, Smith SM, Schroeder K, Fahey T. Interventions
used to improve control of blood pressure in patients with hypertension.
Cochrane Database Syst Rev. 2010(Issue 3):Art. No.: CD005182.
doi:10.1002/14651858.CD005182.pub4.
6. Meschia JF, Bushnell C, Boden-Albala B, Braun LT, Bravata DM, Chaturvedi S,
et al. Guidelines for the primary prevention of stroke: a statement for
healthcare professionals from the American Heart Association/American
Stroke Association. Stroke. 2014;45(12):3754–832.
7. Cappuccio FP, Kerry SM, Forbes L, Donald A. Blood pressure control by home
monitoring: meta-analysis of randomised trials. BMJ. 2004;329(7458):145.
8. Uhlig K, Patel K, Ip S, Kitsios GD, Balk EM. Self-measured blood pressure
monitoring in the management of hypertensiona systematic review and
meta-analysis. Ann Intern Med. 2013;159(3):185–94.
9. Statista. http://www.statista.com/statistics/263437/global-smartphone-sales-
to-end-users-since-2007/. 2015 [cited 2015 29/4/15].
10. Fogg BJ, Eckles D, editors. Mobile Persuasion 20 Perspectives on the Future of
Behavior Change. Stanford California USA: Stanford Captology Media; 2007.
11. Oulasvirta A, Rattenbury T, Ma L, Raita E. Habits make smartphone use more
pervasive. Pers Ubiquit Computing. 2012;16(1):105–14.
12. Stephens J, Allen J. Mobile phone interventions to increase physical activity
and reduce weight: a systematic review. J Cardiovasc Nurs. 2012. Epub
2012/05/29.
13. Glynn LG, Hayes PS, Casey M, Glynn F, Alvarez-Iglesias A, Newell J, et al.
Effectiveness of a smartphone application to promote physical activity in
primary care: the SMART MOVE randomised controlled trial. Br J Gen Pract.
2014;64(624):e384–e91.
14. Casey M, Hayes PS, Glynn F, ÓLaighin G, Heaney D, Murphy AW, et al.
Patients’ experiences of using a smartphone application to increase
physical activity: the SMART MOVE qualitative study in primary care. BJGP.
2014;64(625):e500–e8.
15. Streeton R, Cooke M, Campbell J. Researching the researchers: using a
snowballing technique. Nurse Res. 2004;12(1):35–46.
16. Göransson B, Rolfstam M. Development and use of gender-specific
technologies: evidence from China, Poland, and Sweden. Gend Tech Dev.
2013;17(3):281–312.
17. Morgan DL. Focus Groups. Annu Rev Sociology. 1996;22:129–52.
18. Ziebland S, McPherson A. Making sense of qualitative data analysis: an
introduction with illustrations fromDIPEx (personal experiences of health
and illness). Med Educ. 2006;40(5):405–14.
19. Glaser B, Strauss A. The discovery of grounded theory: Strategies for
qualitative research. New York: Aldine Publishing Company; 1967.
20. Silverman D, editor. Qualitative Research Theory, Method and Practice.
London: Sage Publications; 2006. 378 p.
21. Ritchie J, Spencer L. Qualitative data analysis for applied policy research.
In: Bryman A, Burgess RG, editors. Analyzing Qualitative Data. London:
Routledge; 1994. p. 173–94.
22. Pope C, Ziebland S, Mays N. Qualitative research in health care. Analysing
qualitative data. BMJ. 2000;320(7227):114–6. Epub 2000/01/22.
23. Richards L. Handling Qualitative Data A Practical Guide. London, California,
New Delhi: Sage Publications; 2005. 199 p.
24. Software for Qualitative Research: From Content Analysis and Evaluation
to Market Research. 2013 [cited 2013 Aug 3]; Available from:
http://www.qsrinternational.com/default.aspx.
25. Pitney WA, Parker J. Qualitative Research in Physical Activity and the Health
Professions. Human Kinetics: USA; 2009. 219 p.
26. Cowan LT, Van Wagenen SA, Brown BA, Hedin RJ, Seino-Stephan Y, Hall PC,
et al. Apps of steel: are exercise apps providing consumers with realistic
expectations? A content analysis of exercise apps for presence of behavior
change theory. Health Educ Behav. 2013;40(2):133–9.
27. Miller SM, Brody DS, Summerton J. Styles of coping with threat: implications
for health. J Pers Soc Psychol. 1988;54(1):142.
28. Michie S, van Stralen MM, West R. The behaviour change wheel: A new
method for characterising and designing behaviour change interventions.
Implement Sci. 2011;6(1):42.
29. Clark CE, Smith LFP, Glynn LG, Taylor RS, Campbell J. Allied health
professional-led interventions for improving control of blood pressure in
patients with hypertension (Protocol). . Cochrane Database Syst Rev.
2011(11):Art. No.: CD009410. doi:10.1002/14651858.CD009410.
30. Venkatesh V, Morris MG, Davis GB, Davis FD. User Acceptance of Information
Technology: Toward a Unified View. MIS Quarterly. 2003;27(3):425–78.
31. Bagozzi RP. The Legacy of the Technology Acceptance Model and a
Proposal for a Paradigm Shift. J Assoc Inf Syst. 2007;8(4):12.
32. Harte R, Glynn L, Broderick B, Rodriguez-Molinero A, Baker P, McGuiness B,
et al. Human Centred Design Considerations for Connected Health Devices
for the Older Adult. J Pers Med. 2014;4(2):245–81.
33. Rama Murthy S, Mani, M. Discerning Rejection of Technology. SAGE Open.
2013;3(2). doi:10.1177/2158244013485248.
34. Vermeulen J, Neyens JCL, Spreeuwenberg MD, van Rossum E, Sipers W,
Habets H, et al. User-centered development and testing of a monitoring
system that provides feedback regarding physical functioning to elderly
people. Patient Pref Adherence. 2013;7:843–54.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Glynn et al. BMC Family Practice  (2015) 16:119 Page 10 of 10
